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(57)Abstract 

PURPOSE: To obtain a Maillard reaction inhibitor having excellent 
Maillard reaction inhibitory activity, thus useful as a therapeutic 
agent for diabetes and diabetic complications caused by Maillard 
reaction, containing, as the chief ingredient a 3-oxygermylpropiontc 
acid 8-membered polymer. 

CONSTITUTION: This Maillard reaction inhibitor contains, as the 

chief ingredient a 3-oxygermylpropionic acid 8-membered polymer ^ ^ R; 

of the formula (R is CH2CH2 COOH; (m) is the weight-average [,>Of:<., 1 >0S* 

polymerization degree reduced from the weight-average molecular 
weight of propagermanium propyl ester, being 137 ±84) with the 
minimum constituent unit of (01/2)3GeCH2CH2COOH and the 
experimental formula of C6H10Ge2O7, It is preferable that the dose 
of this inhibitor be 1-1500mg and 150mg/day for the oral 
administrator for an adult with a body weight of 50 kg. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A Maillard reaction inhibitor which uses as a principal component a 3-oxy-gel mill propionic-acid 8 member 
nature polymer shown by spacial configuration below [Formula 1] 
^ R R ^ 

) ? 

Ge. <3e 
^ R R ^ 

(-CH2CH2COOH and m are the weight average degree of polymerizations converted from the weight average 
molecular weight of propagermanium propyl ester, and the inside R of a formula shows 137**84 [an average 137** 
standard error (3**)]) 

Minimum configuration unit (01 /2) 3GeCH2CH2COOH empirical formula C6H10germanium 207 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ilTultrial Application] This invention relates to the Maillard reaction inhibitor which uses as a principal component 
the 3-oxy-gel mill propionic-acid 8 member nature polymer shown by the spacial configuration below. 
[0002] 
[Formula 2] 

R R 



0 y\ 



Ge. <3© 



R 



m 



(-CH2CH2COOH and m are the weight average degree of polymerizations converted from the weight average 
molecular weight of propagermanium propyl ester, and the inside R of a formula shows 137**84 [an average 137** 

standard error (3**)]) . . . . 

Minimum configuration unit (01/2) 3GeCH2CH2COOH empirical formula C6H10german.um 207 [0003] desirable — 
said compound — the saccharide as operation activation stabilization support or SERURO sirloin system 
macromolecule nature material — it has the gestalt for administration which becomes things fr°m 
hydroxypropylcellulose. and it is the operation activation constituent characterized by including 0.005 - 50 % of the 
weight for operation activation stabilization support to 0.005 - 5 % of the weight of 3-oxy-gel mill propionic acids, and 
a Maillard reaction inhibitor is started. 

[0004] , , 

[Description of the Prior Art] Since a 3-oxy-gel mill propionic acid has complicated polymerization nature and has a 
busy use it is a compound which attracts attention extremely from the field of pharmacological activity in recent 
years, and the operation as drugs for anti-cataracts etc. is reported, (patent public notice Showa 63 year 62492 

Morewer carboxy ethyl germanium SESUOKISAIDO is known as germanium132 for many years, and the 12 member 
ring structure is reported. {J. Am.Chem.Soc.98 (25) 8287(1976 year)} and time of shelf life were bad in activity 
differing for every synthetic lot. and these compounds had the trouble of activity falling by actuation of dispensing 

etc. , . 

[0005] the result of this invention person etc. having advanced pharmaceutical preparation examination maintenance 
of a 3 - OX y-gel mill propionic acid of original pharmacological activity and stable pharmacological activity being 
maintained, and having also examined the operation activity condition after living body intake — various kinds of 
material as a stabilizing agent of a 3-oxy-gel mill propionic acid - discovery (patent public presentation Showa 61 
year 65819 number) — the activity enhancement material by the saccharide is also found out especially (patent 
public presentation Showa 60 year 190714 No.). 
[0006] 

[The trouble which invention tends to approve] Ab6ut carboxy ethyl germanium SESUOKISAIDO. it is 
JAmChemSoc98 (25) 8287 (1976 year). Structure is specified. Patent public notice Showa 57 year 53800 Although 
the possibility of various material existence was indicated by the number about the 3-oxy-gel mill propion.c-ac.d 
system compound, about such material, there were all above troubles. 

[0007] the compound indicated [ 57 years of patent public notice Showa ] by No. 53800 that this invention person 
should solve many problems on the activity by difference of such synthetic actuation of a 3-oxy-gel mill propionic 
acid and a physico-chemical unit process — beginning — various kinds — as a result of catching up about a 
well-known compound group, existence of the material which has various kinds of spacial configurations was 
checked. Moreover, as a result of screening that pharmacological action according to a spacial configuration, 
discovery, among these drugs with the highest activity are offered for several sorts of spacial configuration objects 
(second-w-c) existing in the compound this invention persons considered until now that it was expressed.with 
[(01/2) 3GeCH2CH2COOH] n. and activity having a difference. 
[0008] 
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[The means and operation] for solving a trouble This invention has the physicochemical quality of one to table 2 
publication. (Indicating this invention material in a table as 8 member nature SK 818, a table 1 shows the lattice 
constant which a table 2 asked for the determination-oMnolecular-weight result by light scattering measurement by 
powder X-ray diffraction, and a table 3 shows physical-properties comparison data with a known germanium 
compound (12 member nature germanium 132).) 
[0009] 

[A table 1] _ 
SK-818 Oll^^t 





SK-818 












1.16X10 - 


9.29X10* 






.±5.72X10* 




CCHnGeQu^ 






54B±337 


W6±337 



[0010] 

[A table 2] 



chnical foraula" 


C» H, G eO, i 


formula wight " 


16 9. 6 6 


crystal class 


BOflocllnlc 


space group 




unit cell paraaetera 
a (A) 
b (A) 

c (A) 

0 Gleg.) 
vol (A» ) 
* z 
density C Bca~ 5 ) 


1 3. 3 5 (1) 
5.0 3 CD 
7. 55 C2) 

9 4. 3 (2) 

5 0 5. 4'" 
. A* % 

2. 2 3' 4 



<0i^a ) i CcCflj CBa 0D0H&LT«3* 



[001 1] 

[A table 3] 
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® 

® 

® 
® 



SK-8 1 8 


G e - I 3 2 


H = 3.02^ C =21. 10 % 


M«3.01% % C =21.16 % 


Aiax = 192. 5ni* E j*^ =3.73 


A mx = J92.6n«. e!* =3.75 


leosc." 1 ^ uascii" 1 ^ i265™~\ 


1690c." 1 , HIOc*" 1 * 1240c." 1 * 
905m "\ 790CB" 1 * 730c*" 1 


46Gc B ~ l 


4 4 pea" 1 


2d = 6.5' . 11.5- * 13.7' - % 21.0* 
22.3* 


20 « 7.C* . 15.6- , 19.2' % 20.6* 
22.0' , 26.0* 


c5pp» : 2.B9C21Ut,J=7.B,Ce-CII 2 -C|l ? Q 
(D 2 0) KBKaUlvJ^.B^Ce-CHg-Cllg-) 


cSppo : 2.69(2ll v t,J=7.6,Ge-CI! 2 -Cll 2 -) 
(D^O) I.St (211, t . J=7. 6, Ge-CM 2 -CII 2 -) 


* n a nT / fill _nti 

161 . 37 . (Ge-fllg-Cllg-EOQH) 
28.24,29.79,30.88 (Ge-Cllg-Cllg-COQU) 

10, i»0» 10. UtK 10.4 J V*Jc jjllg Mljj LULMU 


IB 1.30 (Ge-ai 2 -C|l 2 -C0OI!) 
28.43 (Go-CU 2 -Cll z -C001l) 
la. bo luc Ml,, Liig uuuiu 


fcf-^Tflia 2B2XI 
AH 48.4«ca|/n» 


fcT~ * (HA T89"C 282"C 
All 4G.Biical/ii 






1.57% 


1.17% 



NMR (ISflO ®DSR ®«£IiJ£ 



® 13 C 



[0012] When actually medicating Homo sapiens with the 3-oxy-gel mill propionic acid by this invention, it is desirable 
to be used as an operation activation constituent prepared to 0.005 - 5 % of the weight in this invention material so 
that 0.005 - 50 % of the weight might be included for operation activation stabilization support, and it is provided as a 
Maillard reaction inhibitor. 

[0013] as operation activation stabilization support — a saccharide — hydroxypropylcellulose is used as cellulose 
system macromolecule nature material, and a lactose, cane sugar, and dextrans are used for things for albumin etc. 
as nature nature macromolecule nature material. Furthermore, the high drugs (they are anticancer agents, if it is viral 
hepatitis, an antivirotic is an allergic disease and an antiallergic agent is cancer) of the direct curative effect 
currently generally used for these can also be pharmaceutical-preparation[ mixed ]-ized, the toxicity of the high 
drugs of a direct curative effect is mitigated in this case, and an effective curative effect can be expected. 
[0014] (A pharmaceutical form and dose) Although the 3-oxy-gel mill propionic acid by this invention can be used 
also by the usual formulation, according to a property with the drugs to blend, it can also consider as enteric. In 
addition, as a dose in the case of medicating Homo sapiens, although it is dependent on the age of a pharmaceutical 
form and a patient etc., this invention drugs are within the limits of 1-1500mg, and its day is desirable [ in 150mg /] 
in the internal use to an adult (weight of 50kg). 
[0015] 

[Example] The example of manufacture of this invention material, the example of a drug effect pharmacological test, 
and the example of pharmaceutical preparation are raised to below, and this invention is further explained to details. 
[0016] 3-TORIKURORO gel mill propionic acid of 252g of examples of manufacture (one mol) is dissolved into 21. of 
ethyl alcohol, and 1.51. of water is added over several hours, keeping this ****** at 20 degrees C. After leaving it one 
whole day and night the crystal was separated by suction filtration and the 3-oxy-gel mill propionic-acid polymer 
was obtained at 90% of yield by washing and carrying out reduced pressure drying with an acetone. Molecular weight 
was calculated with light scattering measurement and the obtained this invention compound was calculated for the 
lattice constant by measurement arid powder X-ray diffraction. The result was as being shown in tables 1-2. 
[0017] To the example hydroxypropylcellulose 1 of constituent manufacture, ethanol was kneaded for this invention 
material 2 as a wetting agent and the constituent of the shape of after [ desiccation ] powder or a grain was 
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obtained at the temperature of 50 degrees C or less. 

[0018] The compressed tablet was adjusted by the below example tablet formula of pharmaceutical ("P"*""- . 
3-oxy-gel mill propionic-acid polymer 10.0 Milk Sugar 159.2 CMC-Na 8.0 Light Anhydrous Silicic Acid 2.0 Magnesium 
Stearate 1.8 180.0Mg [0019] The example 1 (comparison usefulness with the known matenal of th.s invention 
material) of a drug effect pharmacological test 

a) The purpose The operation over the antibody production ability of the cancer-beanng mouse of th.s mvent.on 
compound is compared with well-known Carboxyethylgelmanium sesquioxide (germaniuml 32). 

[0020] b) Actuation 7 Week-old BALB/c To a system mouse Sarcoma-180 cell 2x106 Hypoderm.cally transplantation 
of the individual is carried out and they will be this invention compound and germaniuml 32 from the nine-day back ot 
transplantation 0 3. 1, 3. and 10 By and the dosage of 30 mg/kg / day Repetitive administration was earned out for 
five days It is a sheep erythrocyte to the last administration next day. (SRBC) 2x108 Intravenous-injection 
sensitization of the individual is carried out. and it is sensitization. A spleen is extracted four days after and it » ** in 
splenic cells. SRBC IgM-PFC The number was measured. ' 

[0021] c) The test result to the antibody production ability of this invention compound and german.um132 wassnown 
in a result and the consideration table 4. This invention compound 0.3 mg/kg It fell by cancer-bearing above. The 
PFC number was reinforced intentionally and it became max by 1 - 3 mg/kg. 10 mg/kg up to — significant 
potentiation was accepted. In germaniuml 32 In 30 mg/kg. the significant operation was accepted and it was a 
request As mentioned above, this invention compound is usefulness as reinforcing the antibody -production .ability 
which fell by cancer-bearing, and comparing with germaniuml 32 which is known material. It ,s thought that it is high 
about 100 times. 
[0022] 
[A table 4] 

#3_9H__HijRtfG 132 ©__*v^*©t£#B___efc*t+*ftra 



Ifll-PFC » /10' IMIE1 







1813 ±107 


*** 






7!Q± 40 






0,3 fcgAg 


984± El 


** 




1 


1259 ±112 


*** 




3 


1258± 82 


*** 




10 


1QD4±102 


* 




30 


909± 64 


t 


Gl 32 


0.3 ftg/k* 


770± 77 






1 


779± S3 






3 


B05± 97 






ID 


826± GO 






30 


995± 89 





&__fet TE_®¥i3<if ± 

J___h*<5 *§*C» p < 0.01 .**» P< 0.001 

[0023] The example 2 (the Maillard reaction inhibitor effect) of a drug effect pharmacological test 
Inhibitory action of the 3-oxy-gel mill propionic acid by this invention in the Maillard reaction of protein and sugar 
[0024] It is lOmg/ml to 0.5M phosphate buffer solution ( P H7.4) about the bovine serum albumin (BSA) or lysozyme 
(LYZ) ** which is protein. It dissolves and the last concentration is 400mM(s) further. The glucose or the fructose 
was added so that it might become. A 3-oxy-gel mill propionic acid is 100. It added so that it might be set to mug/ml. 
In addition the last concentration used the aminoguanidine of 5mM(s) as contrast The incubation was performed by 
37-degreeC under protection from light and the fluorescent material in a reaction-after fixed t,me amount product 
was measured. It is 350nm about excitation light In the case of 435nm and a fructose, measurement wavelength is 
428nm when a glucose is used. It used. They are quinine / 0.1NH two S04 as the standard substance It used 
[0025] As a result was shown in a table 5. it became clear that the 3-oxy-gel mill propionic acid by this invention 
had strong Maillard reaction depressor effect The operation reinforcement was almost comparable as the 
aminoguanidine of 5mM(s). 
[0026] 
[A table 5] 
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7Ht& 



7 2.5 
7 5.1 



6 7.8 

7 1.1 



2 8 



6 1.9 
6 3. 5 



8 0.4 
7 6.3 



LYZ-^Jta-* 



7 2.3 
7 6.7 



7 5.5 
7 0.8 



5 9.4 

6 3. 4 



7 2. 8 
6 6.9 



4 8.6 

5 3.2 



BSA-7M r-X 



82. 1 
7 6. 0 



6 4. 4 
5 9.2 



2 4.9 
2 2.4 



[0027] The example 3 (the Maillard reaction inhibitor effect) of a drug effect pharmacological test 
Inhibitory action of the 3-oxy-gel mill propionic acid by this invention to the organization Maillard reactaon of the 
SUTOREPUTOZO (lysine ST) induction diabetes-mellitus rat [0028] It is ST to a Sprague-Dawley rat (we.ght of 
about 200g) 50 mg/kg An intravenous injection is given and diabetes mellitus is induced. Exit administration of ream 
Nikkei of 1 5 25 or 125 mg/kg was carried out for the 3-oxy-gel mill propionic acid by this invention. As positive 
control it is 25mg/kg about aminoguanidine. It administered orally every day. It is a collagenase digestion process (it 
measured in Monnier.V.M. et al.. Proc.Natl.Acad.Sci.USA, and 81,583 (1984).) about the Maillard reaction product of _ 
the colla tempestade gene in-house in the sciatic nerve, the retina, abdominal aorta, and renal cortex of an after L 24 

[0029] As a result the 3-oxy-gel mill propionic acid by this invention controlled production of the Maillard reaction 
product of which collagen in-house. and especially the operation was significant at 5. 25, or 125 mg/kg. Moreover, it 
is aminoguanidine 25 mg/kg Significant depressor effect was accepted also by the exit administration group of ream 
Nikkei. The result of having measured the amount of Maillard reaction products in the sciatic nerve ,s shown in a 
table 6. 
[0030] 
[A table 6] 
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1«A po 
5tt/k PO 
25«/fc Pb 
125*A po 
n/fl^rtSx/k po 




10 SSO 30 



60 



* * * P < 0 . 0 1 vs 

* * p < 0 . 0 5 vs 

[Effect of the Invention] This invention is minimum configuration unit (01/2) 3GeCH2CH2COOH and 
empirical-formula C6H10germanium 207. It is the Maillard reaction inhibitor which is shown and which uses 8 
member nature organic germanium compound as a principal component, and is effective as a therapy agent of the 
diabetes mellitus which considers especially a Maillard reaction as a cause, and diabetic complication. 
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28. 43 {Co-CHg-iil^-COOII} 
15.65 (Gc-Cflg-CI^-COOID 


tf-^Tfli±l.2S2'C 

AH 48.4BCat/ll* 


^-^ffltf IBQ-Cx 282-C 
AH 4C.Bncal/Bi 






L579S 


i. n% 



<Z) 13 C 



@»5SX«ISSf ® H NM 
NMR (EfflO ®DSR 



[ 0 0 1 2] *«W{Ci5 3 — ^S^A^/K/ci fcT^- 

vKSHR-t Mr&J5--r 5 *«W«rj?S:0. 005 

[ooi3] flsffli^{fc$j£(bte** L-cii, «t«:t 
KSLSS* f*'** f — ^^Jfi^-T- 

[0.014] (fflfifttftt**) *36Wlc-fc5 3-tf-* 



5 r-l-SOOmg^Fal^T'^^ J&A (ft 
ffi50kg) (cMoiPS^T'H: 1 5 6 mg/@« L 

[0015] 

[0016] S!3kMH 

2 5 .2 g (1 ^-/U) (03— hy^ncr ^r/U $ /U^n fcf 

fSflSffl£-.2 0jFgC(c(**?oo7ki 5 V. y h/t'SrSBSfJl 

[ooi7] «a^4feHie0i 

2fe3i^>— /V'Srfflffl^i: LTSI^L. 5 0jffiC«T«O 



(5) 



JfSB83?8- 5 9 4 8 5 



[0018] mmm * 

CMC — N a 



8 

SB^* 10 0 



159. 
8. 
2 
1 . 



10 



[0 0 19] IE^3KfflK»W 1 (*^W^®^g£*n*3® 

.T-5f^ffl^r^r^n^Carboxyethylgelmanium sesquioxide 

(G e 1 3 2) fcttlW*. 

[0 0 2 0] b)«f£ 
7 ^gfc BALB/c SS^Cr^w Sarcoma-l80jNflJfi 2X10 6 fi 

3 2^0.3, 1, 3; 10 &tF3bmg/kg/HOffl4"C SPraS 
^S^tfCo. MS4S0I^^« (SRBO 2X10 8 

(Ott SRBC IgM-PFC SSrJISLfe. *^ 20 



180. Omg 
X [ 0 0 2 1 ] c>SS*Rt/#S 
»4<C*«W{t*4»fttK> e 1 3 2cO&tf*M^ng(C«i- 
5K»JS**?PLfco *««»HtfM*rt 0 Wkg «±-C-. 

f- D G e 1 3 2T*tt 30mg/kg^S*flMBa 5 B» b^fc 

#K£tB«:«I»U WST^^Ge 1 3 2£Jt<grr 
100BS«i«v^^;te>;fr3o 

(0 0 2 2] 
1*4] 



0.3 fegAe 
1 
3 
10 
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1313*107 
740± 40 
9H± SI 
12 59 ±112 
1258± SI 

9D9± 64 



G 1 3 2 1L 3 *g/k* 770± 77 

1 779± 63 

3 B06± 97 

ID 826± 60 

30 995± 59 ** 



ffll^9^llK:*t.*#tft.: ** P < O.Ql.*t*P< 0.001 



[0023] mmmm&mm 2 KRjcrtL*a 
[0024] '»ej(-e*>5^*>jiiL»r^5^ (bs 

A) (LYZ) ££0. 5M'J«- 

WK(pH7. 4) iClOmg/ml U MK1*»*** S 
400mM t45i^/i'3-^4fctt7^? h — *£f£JjP 
L/^o 3 -^^r /U ^ /U/d t^y^fi, 100 jtig/ml 



40 *^.-<— >av«:m\ -JWfflftRftS**^*** 

^^rfflV^c4t^435nrn , ~7 h — *<&»-&"428nni £rffl 
l^fco LT^r^— */0- 1 NH 2 S0 4 5: 

[0 0 2 5] g*l«E5lC7SirJ:5(C. *5£WicJ;5 3 

[0 0 2 6] 
50 [^5] 



(6) 



^¥8-5 9 4 8 5 



9 



10 













7 




28B^ 






7 2.5 
7 5. 1 


6 7.8 

7 1.1 


6 1.9 
6 3.5 






8 0.4 
7 6,3 


75. 5 
7 0.8 


7 2. 8 
6 6.9 






7 2-3 
7 6- 7 


5 9.4 
• 6 3. 4 


4 8.6 

5 3.2 




n iff -fr 


82. 1 
7 6. 0 


6 4. 4 
5 9-2 


2 4. 9 
22. 4 



[0027] mvhmmz&M a < * 4 7 - KKJcmsa 

7F^^y^ (ST) SHSISSffi?:? 
[0028] SD77h (&g*\>200g) tC S T ^r.SOmg/k. 
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ier. Y.M. Pros, Natl. Acad Sci, USA, 81, 583 (1984) fw 

[0 0 2 9] Jt5 3 -^S^A^A- 

7*p ir^-vKttv^ix^a?— 7— K 

[0 0 3 0] 
I* 6 ] 



(7) 



8—59485 



11 



12 



U/k pa 
po 

25*/5g po 
125*/* po 
7;//7^>25*/fc po 

0 10 20 39 40 50 

P < 0. 0 1 vs t£&f5 
** P<0. 05 vs 

eCH a CH 2 C00H v ^aC s H 1 oGe 5 .07 fl^-fifeS,, 



7o ^ h-^— 'J<r>%L% 

(72)^nn^f- *r «e si sp 



3** 



T-r *x. 



=34 



